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ASAIO Journal 2017 Letter to the Editor
To the Editor:
We have carefully read with great interest the letter to the edi-
tor entitled “Measuring Contractility on Mechanical Circulatory 
Support: If It Can Not Be Done, Does It Matter?” from McCon-
nell. We definitely agree that end-systolic elastance (Ees) derived 
from end-systolic pressure–volume relationship (ESPVR) is a key 
parameter, which is difficult to precisely obtain outside experi-
mental frameworks.1 However, approximation of this parameter 
may be adequately used to analyze contractility changes in clini-
cal settings; in this way, the aim of our report was to show dis-
crepancy between left ventricular (LV) contractility and ejection 
fraction in heart failure.2 As pointed out by McConnell, ESPVR 
is indeed curvilinear in extreme ranges.3 However, despite this 
curvilinearity, linear approximation is largely enough to make 
a decision and is commonly used in most clinical (and experi-
mental) settings.4–8 Using veno-arterial extracorporeal membrane 
oxygenation (VA ECMO) flow to vary loading conditions is an 
easy way to assess interaction between LV contractility and 
arterial elastance. Indeed, if there is no significant aortic valve 
regurgitation, VA ECMO will change both pre- and after-load, 
impacting end-systolic pressure and volume and allowing to cal-
culate at least two points of ESPVR. Of course, measurements 
must be performed during transient ramp-up (or -down). Other-
wise, as clearly explained by McConnell, the heart will attempt 
to “recouple” by changing its contractility, but this is also the case 
in experimental settings if you impede venous return (or if you 
clamp the aorta). We do not claim that “noninvasive” Ees derived 
from aortic pressure combined with echocardiography can be 
used in place of Ees derived from ventricular pressure–volume 
loops. Of course, aortic pressure indirectly reflects LV pressure, 
but, again, this approximation is currently used in clinical set-
tings.4–6,8 Finally, further studies should be performed to compare 
Ees derived from LV pressure–volume loops and “noninvasive” 
Ees derived from aortic pressure combined with LV echocardiog-
raphy obtained during transient changes in pump speed.
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